Effect of deoxynucleoside phosphorothioates incorporated in DNA on cleavage by restriction enzymes.
DNA synthesized in vitro using deoxynucleoside phosphorothioates as substrates is quite similar to normal DNA in its biochemical properties (Vosberg, H.P., and Eckstein, F. (1977) Biochemistry 16, 3633-3640). In order to investigate the effect of phosphorothioate groups in DNA on the cleavage pattern of restriction endonucleases phosphorothioate double-stranded, circular, replicative form of fd DNA was synthesized in vitro with Escherichia coli DNA polymerase I using native single-stranded DNA as template and mixtures of three normal nucleotides and one nucleoside phosphorothioate analogue as substrates. The double-stranded products were hybrids with respect to their phosphorothioate content. Restriction analysis of normal and phosphorothioate DNA with the restriction endonucleases Hae III, Bam HI, Hpa II, HindII, Alu I, and Taq I showed that the enzymes were inhibited to different degrees depending on which of the nucleotides was replaced by the phosphorothioate. Most significant, inhibition was seen throughout with those DNAs which contained a phosphorothioate exactly at the cleavage site. Phosphorothioate substitutions at other positions, but still within the recognition sequences, were, except for Alu I, not or weakly inhibitory. Phosphorothioate nucleotides not present in the recognition sequences did not affect at all the fragment patterns. The results show that recognition sequences of restriction endonucleases can be selectively protected against cleavage by base-specific introduction of phosphorothioate groups into DNA.